Background: Historically, popliteal artery occlusion due to blunt trauma has led to high amputation rate and been thought that indication for traditional open operative repair in almost all of cases. Case: A healthy male in his 30s transferred to the advanced wound care center at our hospital because unhealed wound and popliteal artery occlusion due to blunt trauma after traffic accident. Surgical repair was planned, but was postponed due to wound contamination. Endovascular therapy was selected and balloon angioplasty was performed with intravascular ultrasound (IVUS) guidance successfully. Thereafter wound management, wounds were successfully cured at 3 months after admission. Conclusion: Popliteal artery occlusion due to blunt trauma resulted in lower leg necrosis and successful lower leg preservation was achieved by EVT with using IVUS
INTRODUCTION
Blunt lower extremity injury including popliteal artery are emergent situation and associated with a high rate of limb loss. 1, 2 Revascularizations are necessary for limb salvage, and almost all of such cases have been repaired through traditional surgical repair historically. There are only few case reports of endovascular therapy (EVT) for blunt popliteal artery injuries. 3, 4 We present a case of popliteal artery occlusion due to blunt trauma; EVT was successfully performed with IVUS guidance and achieved limb salvage.
CASE REPORT
A healthy male in his 30s was driving a flat-front 1-t truck and crashed the front into an obstacle. His left knee was tightly wedged between his seat and the dashboard, preventing him from being moved for at least 40 min. He was sent to an emergency room with compartment syndrome and an urgent fasciotomy had to be performed. A complex fracture was seen at the proximal end of the tibia with a diagnosis of complication of arterial injury. Urgent surgical repair was planned, but was postponed due to wound contamination. Subsequent conservative treatment continued without revascularization; however the fasciotomy failed to heal the wound and new ulcers developed at the heel and the dorsum due to compression by casting. Casting was discontinued and several external fixation pins were placed to prevent foot drop. Major amputation was considered to be inevitable, but the patient wanted to avoid it and was therefore transferred to the advanced wound care center at our hospital (Fig. 1) . Thirty days had elapsed since the accident.
At admission, the wound from the fasciotomy on the outer side of the lower right leg was open with a large amount of necrosed tissue and the bone and tendon were partially exposed. Sensory and motor neurons were damaged as well. Because the lower leg was infected, EVT was selected rather than surgical bypass.
A long 4.5 french sheath (Parent; Medikit Japan) were inserted to ipsi-lateral femoral artery antegradely, and control angiography revealed that distal popliteal artery was occluded and proximal site of antero-tibial artery, posterotibial artery and peroneal artery were patent filled by collateral perfusion (Fig. 2) . At first, we attempted antegrade wiring by using soft wire (Joker PV; Japan lifeline, Japan), however it could not cross the occlusion site because lesion were consisted of hard fibrous tissue. With adjunctive use of a 2.6 french microcatheter (CXI, Cook) for increased back up support and a exchange to more stiff penetration wire (Wizard 3, Japan lifeline, Japan), the lesion was crossed. IVUS findings revealed proximal occlusion site of the peroneal artery with a smaller diameter and suggested negative remodeling. The vessel wall showed complete loss of triple-layer structure of vessels overlapping with the fractured area of the tibio-peroneal trunk (Fig. 3) . Because the tissue was likely to be very fragile, angiography was performed with the IVUS catheter placement, which revealed extravascular leakage of contrast medium as a result of IVUS catheter passage alone. This confirmed extreme fragility of the tissues at the affected site. Because balloon inflation had a very high risk of bleeding from the damaged vessel, we started with a small balloon, 1.5 mm in diameter (Coyote, Boston Scientific Japan), and gradually increased the diameter while confirming the absence of bleeding. Eventually, a 4-mm balloon (Coyote, Boston Scientific Japan) was used for inflation in the tibio-peroneal trunk and a 3-mm balloon (Ultraverse, Bard) was used for inflation in the peroneal artery as well as postero-tibial artery to achieve good revascularization in the leg (Fig. 4) .
As a postoperative subjective symptom, the entire lower leg felt warm. Debridement was performed in the necrosed area, where bleeding and subsequent good granulation were obtained. On angiography performed 1 week post-EVT to confirm the opening of the treated sites, the inflated vessels were open without delayed blood flow and the distal vessels were larger in diameter than the pre-operative state, likely attributable to reduced vascular spasm due to tissue damage and proximal vessel blockage.
Thereafter, debridement, negative pressure wound therapy and epidermization were administered to all wounds and they were successfully cured at 3 months after the patient was transferred to our hospital (Fig. 5) . Sensory abnormality was improved with a certain level of perception, however complete recovery was not obtained. Similarly motor impairment was improved. The affected leg was movable, except some toes, and the patient was discharged in ambulatory status with a walking stick.
DISCUSSION
Popliteal artery occlusion due to blunt trauma is associated with a high risk of amputation. Amputation is said to be Figure 1 . The wound of the right lower limb at admission. The wound caused by the fasciotomy on the outer side of the lower leg was open with a large amount of necrosed tissue and the bone and tendon were partially exposed. Ulcers also developed at the heel and the dorsum due to compression by casting and casting was discontinued and several external fixation pins were placed to prevent foot drop. unavoidable without successful revascularization. In general, surgical revascularization is the gold standard, but there are cases where fasciotomy is used or surgical intervention is difficult due to various issues, such as tissue damage, peripheral vascular spasm, or wound infection. Recently, EVT has been increasingly used in cases of peripheral arterial damage 5 but has not been as widely used in reported cases of popliteal artery damage. Mangled extremity severity score (MESS) 6 is an assessment tool used in predicting the outcome of and determining therapeutic strategy for traumatic lower leg injury. MESS determines the severity according to bone/connective tissue conditions, blood flow conditions, general conditions, and age. If MESS is 7, lower leg preservation is highly unlikely and amputation is recommended; our present case had a MESS of 12.
Our case indicates that EVT may be useful even in very severe cases of lower leg injury.
We used IVUS during EVT in this case. IVUS showed complete loss of triple-layer structure of vascular walls overlapping with the affected site. Because the tissue may have been very fragile from damage to vascular tissues, we first used a balloon with a small diameter, switched to a balloon with increasing diameter, and successfully expanded the vessel without rupturing it. IVUS was very useful in EVT against vessel blockage due to trauma.
CONCLUSION
Popliteal artery occlusion due to blunt trauma resulted in lower leg necrosis and a successful lower leg preservation was achieved by EVT with using IVUS.
